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AN ECONOMIC-STATISTICAL ANALYSIS OF EGG PRICES PAID BY RETAILERS | 
IN THE SAN FRANCISCO BAY AREA, 1952-1955 | 


by | 


Jeu M, eee! tnd Richaxd Gimeoeal 


Introduction 

The objective of this study is to quantify the relationships between prices 
paid by retailers and quantities sold of the various sizes and grades of eggs 
in the San Francisco Bay area consisting of Marin, San Francisco, San Mateo, 
Contra Costa, and Alameda counties. | 

As is usually the case in economic analyses, the data that are easily 
available do not measure precisely the economic quantities of interest. The 
prices used are not average prices for all egg sales but are those quoted by 
the San Francisco office of the Poultry Producers of Central California (PPCC), 
@ producers' cooperative and the largest egg handler in the San Francisco Bay 
area. These prices refer to cartoned eggs delivered to the retail stores. 
Stores handling more than five cases weekly received a 2-cent-per-dozen dis- 
count. | 

These prices are administered prices selected by the management of PPCC 
after careful consideration of market conditions. As @ consequence, they tend 
to be more stable over time than would be true for, say, auction prices. ‘For 
example, in 1955, the quoted price paid by retailers for Large AA eggs remained 
at 52 cents per dozen from May 23-July 11. Subsequent analysis will make clear, 
however, that even administered prices are influenced greatly by economic forces. 

Daily prices were obtained for the years 1952 through 1955 for some 14 
categories. However, only prices for the four most important retail catego- 
ries--Large AA, Large A, Medium A, and Small A--are used. These grades com- 
prised some 90 per cent of total sales reported. 





1/ Assistant Professor of Agricultural Economics and Assistant Agricultural 
Economist in the Experiment Station and on the Giannini Foundation. 


2/ Assistant Specialist in the Experiment Station during the period of 
analysis. 
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Even though prices were obtained from only one source, there is a strong 
presumption that these prices are representative of the entire market. The 
same cannot be said for the sales data. Weekly sales by size and grade were 
obtained from only two companies--PPCC and Brentwood--that handled together 
about 42 per cent of total egg sales in the Bay area.+/ There is an implicit 
assumption in much of what follows that the combined market share of these two 
companies has at least remained approximately constant during the interval for 
which date were collectea.® | 

PPCC operates in an area extending in a narrow strip up and down the north- 
ern California coast from Eureka to Monterey with a bulge around the San Fren- 
cisco Bay area extending well into the San Joaquin Valley. It isnot surprising 
that exact sales data could not be found that coincided with the geographic 
area specified above--the five Bay area counties. Approximately 15 branch of- 
fices submitted data on weekly sales by size and grade to the main office in 
San Francisco. Weekly sales from three offices were selected and used--San 
Francisco, Oakland, and Hayward. In 1953 these three offices handled about 60 
per cent of PPCC egg sales.2 The San Francisco office served the entire West 


1/ The estimate of 42 per cent wes made in the following way: 


(a) Total reported sales for thirteen 28-day periods in 1955 were com- 
puted from the data in Appendix Table A-1, 26.372 million dozen eggs. 


(>) This total was multiplied by 12 eggs per dozen and divided by the 
1955 total population in the San Francisco Bay area, Appendix Table 
A-3, 2.441 million persons, to obtain per-capita sales, 136.5 eggs 
per person. 


(ce) This figure was then divided by an estimate of California per-capita 
consumption in 1955, 362 eggs per person, derived by Dr. Stanley 
Seaver in an unpublished manuscript analyzing the California egg 
market. The ratio obtained corresponds to 37.7 per cent of Califor- 
nia per-capita consumption. Since only six retail categories com- 
prising some 90 per cent of sales were included, total sales of 
PPCC and Brentwood in the San Francisco Bay area were estimated to 
be 42 per cent--37.7 divided by 0.9. 


2/ A similar procedure as described in footnote 1 was used for 1952, result- 
ing in an estimate of 45 per cent. This result lends support to this implicit 
assumption that the combined market share of PPCC and Brentwood was relatively 
constant during the period of analysis. 


af Tinley, J. M., and H. E. Erdman, Operating Problems of a Cooperative 
Poultry and Feed Association (Berkeley: 1957), Table 9, p. 41 (California 
Agricultural Experiment Station Bul. 759.) 
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Bay from San Rafael to Palo Alto. The Oakland office served the East Bay from 
Vallejo to San Leandro. The Hayward office served the lower part of the East 
Bay. No adjustment was required for sales from the Oakland and Hayward offices. 
Overseas shipments, however, were included in San Francisco sales. Daily in- 
voices were used to compile weekly overseas shipments by size and grade, and 
these were subtracted from San Francisco weekly sales to obtain net local sales. 
The invoices for November, 1953, were lost and no data were available for this 
period. Weekly sales for the four most important categories listed above were 
recorded. One minor modification was made. Sales of Jumbo A and Extra Large 
A--relatively insignificant categories--were included in Large A sales. 

Brentwood, distributing eggs to Safeway, recorded sales in much the same 
way as PPCC by weeks and by size and grade. The sales week was the same 46 
that used by PPCC. Sales from individual routes were recorded separately. 
Some routes, serving primarily stores outside the Bay area, were excluded even 
though they also distributed eggs to a few Bay area stores. The alternative 
procedure was to sort through daily sales slips to obtain sales for the few 
stores erroneously excluded. The substantial additional work was not believed 
to be warranted. Sales records were not available for the period prior to 
April, 1952. 

During the period studied, there were significant inshipments of eggs into 
California. For example, in 1955 more than 1,500,000 cases of eggs were im- 
ported from other states--largely from the Midwest. Consequently, a price se- 
ries was selected to represent midwestern eggs. Chicago average monthly 
wholesale prices of large extras, 60 per cent A's or better, were used for 
comparison with local prices. é | 

The weekly data were aggregated into 28-day periods. An unweighted 28-day 
average price was computed for each period for each of the four categories-- 
Large AA, Large A, Medium A, and Small A. The largest single category omitted 
was commercial eggs, a grade that was not handled by a large majority of retail 
stores. Of the four grades used, Large AA averaged 57 per cent, Large A aver- 
aged 15 per cent, Medium A averaged 24 per cent, and Small A, about 4 per cent 
of egg sales of the two companies from which sales data were obtained. “These 











proportions, of course, vary seasonally. 


1/ See Appendix Table A-k. 
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Qualitative Analysis 


In order to detect trends, marked patterns of variation, and i 
between series, the various time series were graphed. 

It is clear from Figure 1 that Large AA prices tend to be high in the fall 
months and somewhat lower in the spring. During the periods when Large AA 
prices are high, the spread between Large AA and Small A tends to be substan- 
tially increased. 

These tendencies are even more clearly revealed in Figure 2 where ‘oli 
ratios are plotted. The price ratio of Large A to Large AA shows no particu- 
lar pattern of variation, while the ratios of Medium A to Large AA and Small A 
to Large AA exhibit a similar and marked seasonal variation. 

Sales by size and grade are graphed in Figure 3. The sale of large eggs 
is heaviest in the winter and spring months, while the sale of small eggs is 
relatively greater in the fall. ‘This seasonal pattern arises from the practice 
of starting chicks in the spring to replace older hens in the fall. A compari- 
son of Figures 1 and 3 indicates that the prices for Large AA are inversely re- 
lated to sales of Large AA--high prices are associated with relatively small 
quantities. On the other hand, wide margins between Large AA and Small A 
prices are associated with relatively large quantities of Small A eggs. | 

Figure 4 illustrates sales ratios and further substantiates these rela- 
tionships. 





The Economic Model 


The qualitative and graphic analysis suggests that the prices and quanti - 
ties of the several egg categories are closely interrelated. The relative 
uniformity of the ratio between Large AA and Large A prices and their similar 
seasonal patterns further suggest that these two categories can be reasonably 
combined into a single “large " category. For parallel reasons medium and 
small eggs are combined into a single "small" category. | 

Prior to statistical analysis, it is necessary to specify the principal 
economic characteristics of the San Francisco Bay area egg market. 

At prices prevailing during the period studied, local production of large 
eggs was not adequate to supply the quantity of eggs demanded. Eggs were 
shipped in--largely from the Midwest--to make up the deficit. This suggests 
that, on the average, the local price of large eggs was just high enough to 
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Figure 1. Twenty-Eight-Day Average Egg Prices, by Size and Grade, San Francisco Bay Area, 1952-1955 


Source: Appendix Table A-l. 
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Figure 2. Ratios of 28-Day Average Egg Prices, by Size and Grade, San Francisco Bay Area, 1952-1955 


Source: Appendix Table A-8. 
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Figure 3. Reported Egg Sales, 28-Day Totals, by Size and Grade, San Francisco Bay Area, 1952-1955 
Source: Appendix Table A-l. 
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make inshipments attractive. A higher price would have attracted greater im- 
ports and created an excess supply. A lower price, on the other hand, would 
have reduced imports and caused an inadequate supply. Consequently, the prin- 





cipal determinant of local large egg prices was the level of large egg prices 
in the exporting region--the Midwest. | 

Small eggs are not likely to be shipped in from the Midwest. Consequently, 
the local supply of small eggs is largely determined by flock replacement poli- 
cies. Local sales of small eggs, however, may not coincide with local produc- 
tion. During periods of peak production of small eggs, the local price may be 
sufficiently low to induce shipment to other regions. It is assumed in subse- 
quent analysis that the quantities of such exports are of minor importance. 
Under these conditions the major determinants of the price of small eggs are: 
(1) the price of large eggs since these are close substitutes for most con- 
sumers and (2) the quantity of small eggs produced (and sold). In other words, 
small egg prices are likely to be set to clear the market. Over time, varia- 
tion in population and per-capita income is also likely to affect the level of 
price that will clear the market of small eggs. | 

Large egg sales are made up of local production plus imports from other 
United States egg-producing regions. The major determinants of large egg sales 
are: (1) the price of large eggs, (2) the price of small eggs, (3) population, 
and (4) consumer income. 

To summarize, the quantity of small eggs available in a given season is 
predetermined by flock replacement policies of egg producers. The price of 
large eggs is determined by the price of Midwest eggs and the cost of transfer 
to San Francisco. Given the price of large eggs, the price of small eggs is 
set to clear the market. Finally, the quantity of large eggs sold during a 
particular period depends on the prices of both large and small eggs and on 
consumer income. 


Statistical Results 


In a sense, the economic model presented in the previous section repre- 
sents a tentative and generalized hypothesis as to the operation of the San 
Francisco Bay area egg market. The next step is to test this hypothesis em- 
pirically and, at the same time, to quantify the indicated relationships. 
Technical details of data preparation and statistical procedures are found in 
the Appendix, page 19. 
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The first estimating equation quantifies the relationship between the 
price of large eggs in San Francisco and the price of large eggs in Chicago.2/ 
Estimated values of the San Francisco price of large eggs, Pt? are obtained 
by inserting the corresponding Chicago prices, Pot? into the equation: 


(1) Pry = 14.476 + 0.991 Pot 


The constant term, 14.476 cents per dozen, indicates that San Francisco reli 
egg prices were, on the average, about 14 cents per dozen higher than Chicago 
prices. This differential between San Francisco and Chicago large egg prices 
is considerably greater than the cost of transfer. However, it includes at 
least the following additional major components: (1) a 2-cent discount to 
larger stores, (2) cost of delivery to retail stores, (3) cost of processing, 
and (4) an allowance for difference in grade. A detailed analysis of os of 
these components is outside the scope of the present study. 
The coefficient associated with Pot? 0.991, indicates that a l-cent change 
in the Chicago price has been associated with approximately a 1-cent change in 
the same direction in the local price of large eggs. The relationship between 
San Francisco and Chicago large egg prices is illustrated by Figure 5. Equa- 
tion 1 is used to estimate local large egg prices. A comparison between these 


estimated and actual —" is made in Figure 6. The average difference is 
5 | 





2.98 cents per dozen. 
The second estimating equation quantifies the relationship between the 
local price of small eggs, the local price of large eggs, and the quantity of 
small eggs to be sold in the subsequent time period. The local price of small 
eggs, Pst? is estimated by inserting the corresponding values of the Local price 
of large eggs, Pit? and the local per-capita sales of small eggs in the ee 
ing time period, Qs t+, into the equation: 





(2) Pot = 2.639 + 1.050 Prt - 65.394 Qs teL* 


1/ The data actually used in deriving the following equations are rua in 
Appendix Table A-6. The estimating equations are listed in Appendix Table A-7. 


2/ The figure cited is a quadratic average usually designated as the stand- 
ard error of estimate. 
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P, 4: San Francisco price of large eggs, cents per dozen 
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Equation (1): 
P ,714.476+ 0.991 Pa, 


F.,= San Francisco price of large eggs 
at time,t, in cents per dozen. 


P.,= Chicago price of large eggs at 


ct time,t, in cents per dozen. 


10 20 30 40 50 60 
Pee: Chicago price of large eggs, cents per dozen 


Figure 5. Average Relationship Between the Price of Large Eggs 


in the San Francisco Bay Area and in Chicago 
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Estimated. and actual 
San Francisco price of large eggs, cents per dozen 
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Estimated values based on equation (1): P47 14.476 + 0.991 Pot 
t=| corresponds to 28-day period ending May 24, 1952 


13 26 39 
Index of time, 28 day periods 


Figure 6. Estimated and Actual Prices of Large Eggs, San Francisco Bay Area, 1952-1955 
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This equation indicates that the price of small eggs varies directly with the 
price of large eggs in the same time period and inversely with per-capita 
sales of small eggs sold in the following time period. The use of per-capita 
small egg sales in the following time period rather than the same time period 
as the small egg price was suggested by the data. In a subsequent conversation 
with an officer of the PPCC, it was stated that prices of small eggs were ad- 
justed in anticipation of changes in their supply. The coefficient associated 
with the local price of large eggs, 1.150, indicates that for a fixed quantity 
of small eggs the price of small eggs increases somewhat more rapidly than the 
price of large eggs. In other words, for a fixed quantity of small eggs, the 
spread between large and small egg prices is likely to be slightly narrower 
when the price of large eggs is high. | 
Equation (2) is illustrated in Figures 7 and 8. Figure 7 shows the esti- 
mated relationship between the price of small eggs and per-capita sales of 
small eggs when the price of large eggs is set equal to its average value dur- 
ing the period being analyzed. Figure 8 shows the estimated relationship 
between the price of small eggs and the price of large eggs when per-capita 
sales of small eggs is fixed at the average. The average difference between 
actual and estimated valuesof local small egg prices, Poy? is 2.87 cents per 
dozen.» 
The third estimating equation quantifies the relationship between per- 
capita sales of large eggs in the San Francisco Bay area and the local price 
of large eggs, the local price of small eggs, and per-capita income and time. 
Local per-capita sales of large eggs are estimated by inserting in the follow- 
ing equation the local price of large eggs, Poe the local price of small eggs, 
Po, per-capita income, ¥,3 and time, T,, where T, = 1 for the 28-day period 
ending May 24, 1952: 





(3) Ge = 0.837 - 0.013 Pr. + 0.011 P,, + 0.000748 X - 0.00346 Te 





The algebraic signs of the coefficients of equation (3) indicate that per- 
capita sales of large eggs vary directly with the price of small eggs and per- 
capita income and vary inversely with the price of large eggs and time. The 
coefficient of time, T,, indicates that per-capita sales of large eggs by the 


t 
two companies represented declined on the average 0.00346 dozens per person 
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Py, :Price of small eggs, cents per dozen 


P.4: Price of small eggs, cents per dozen 
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Equation (2): 
Pst = 64.835 — 65.394 Qs 41, 
for F y= 99.23 cents per dozen 


A5 .20 20 30 .B5 40 
Qs +41: Reported sales of small eggs, dozens per capita 


Figure 7. Average Net Relationship Between the Price of Small Eggs and Re- 


ported Per Capita Sales of Small Eggs in the Following Time Period 


Equation (2): 
P= 713.44 +105 P.,, 


for Q. t417 0-246 dozen per capita 
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Fy: Price of large eggs, cents per dozen | 


Figure 8. Average Net Relationship Between the Price of Small Eggs and 
the Price of Large Eggs 
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during the period analyzed. Although this trend might indicate only a declin- 
ing proportion of total per-capita large egg sales by the two companies, a 
similar down trend has been noted for the total California as well as the na- 
tional egg market. 





The coefficient in equation (3) associated with per-capita income was 
found not to be statistically significant. Consequently, a second estimating 
equation, (3'), excluding per-capita income, was fitted to the data. 


(3') Qe = 0.94k - 0.013 Py, + 0-011 Py, - 0.00329 T, 


St 
| 


Figures 9 through 11 illustrate the net relationship between per-capita sales 
of large eggs and the price of large eggs, the price of small eggs, and time. 


Percentage Relationships 


The coefficients of the three estimating equations indicate the net effect 
on the estimated variable of a unit change of an explanatory variable if all 
the other explanatory variables were unchanged. Thus, the coefficient of Pi. 
in equation (3'), -0.013, indicates that an increase in the price of large eggs 
of 1 cent per dozen has been associated with an average net decrease in per- 
capita large egg sales of 0.013 dozens per person. This number, of course, de - 
pends on the units of measurement and the proportion of total sales handled by 
the two companies represented. Providing only that the proportion of San Fran- 
cisco Bay area sales handled by the two companies was reasonably constant 
during the period of analysis, it is possible to derive certain relationships 
that are independent of the units of measurement and that are also appropriate 
for the total market. 

The first relationship is that between per-capita sales and income. ‘Even 
though the coefficient associated with income was not statistically signifi- 
cant, it affords the only evidence based on these data that is available. 

With each of the other explanatory variables fixed at its average value, a 
10-per cent increase (decrease) in per-capita income was essociated with @ 2.0- 
per cent increase (decrease) in per-capita sales of large eggs. 

Similarly, with each of the other explanatory variables fixed at its av- 
erage value, a 10-per cent increase (decrease) in the price of large eggs was 
associated with an average 13.5-per cent decrease (increase) in per-capita 
sales. A 10-per cent increase (decrease) in the price of small eggs was asso- 
ciated with an average 8.6-per cent increase (decrease) in per-capita sales of 


large eggs. 
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Qi=1.40-0.013R,4, 





Qy: Reported sales of large eqqs, 
dozens per Capita 


for P= 48.73 cents per dozen 
and T+= 24.27. 
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Figure 9. Average Net Relationship Between Per Capita Sales of 
Large Eggs and Price of Large Eggs 
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Q,=0.0941 + O.011P,,, 
for F 4=59.23 cents per dozen, 


and 'T,=24.27 


Qi,:Reported sales of large eggs, 
dozens per capita 
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Figure 10. Average Net Relationship Between Per Capita Sales of 
Large Eggs and Price of Small Eggs 








Q)+: Reported sales of large eggs, dozens per capita 
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Equation (3): 
Qt = 0.710 — 0.00329 T; , 
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Two percentage relationships are derived from equation (2). A 10-per cent 
increase (decrease) in per-capita sales of small eggs was associated with lan 
average of 5.3-per cent decrease (increase) in the price of small eggs. A 10- 
per cent increase (decrease) in the price of large eggs was associated with an 
average 12.8-per cent increase in the price of small eggs. 

Physical rates of exchangewere also available from the fitted equations. 
The line of causation would be as follows: (1) an increase in the sales of 
small eggs would only be possible with a reduced price of small eggs and (2) the 
increased price spread would induce some consumers to reduce their oonsunptlan 
of large eggs. Presumably, the local price of large eggs, determined largely 
by the Midwest price, would not vary. The fitted equations imply that the rate 
of exchange is 1 dozen of small eggs for .75 dozen of large eggs. This may be 
compared with the minimum weights for one dozen large eggs and one dozen medium 
eggs, 24 and 21 ounces, respectively. A more accurate comparison would require 
an average minimum weight for medium and small eggs--the two sizes included in 
the "small" category. The computed rate of exchange implied a slight expansion 
in the weight of eggs consumed per capita as the quantity of small eggs con- 
sumed is increased. 


Summary 


Except for minor modifications, the statistical results are consistent 
with the tentative and generalized hypothesis previously formulated as to the 
operation of the San Francisco Bay area egg market. It is clear that, even 
though the prices analyzed are administered prices, they are closely related 
to and influenced by the same economic variables that would influence free mar- 
ket prices. Without a detailed analysis of each of the components that contri- 
bute to the average differential that has existed between San Francisco and 
Chicago large egg prices, it is not possible to say whether San Francisco prices 
have been higher or lower than would have been the case with free market prices. 
It is likely, however, that free market price relationships represent the mini- 
mum differential that can be sustained over time and that, if there has been 
any deviation, it has been in the direction of a larger differential and, thus, 

a higher average level of San Francisco prices. 

The minor modifications referred to are: 

(a) The use of the quantity of small eggs in the following time period 

to influence price in the current time period. 
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(b) The finding in equation (3) that for this relatively short time 
period consumer income was not an important variable in the deter- 
mination of per-capita sales of large eggs. 


(c) The finding in equation (3) and (3') that there has been a signi- 
ficant down trend in per-capita sales of large eggs. 


It should be emphasized that the sales data refer only to the combined 
sales of PPCC and Brentwood. The derived equations, however, can be modified 
to reflect total sales if the sales of these two companies were a constant pro- 
portion of total sales and if the actual proportion were known. On the basis 
of rather tenuous evidence, it was estimated that in 1955 the combined share 
of PPCC and Brentwood was 42 per cent of the total market. Defining Rit and 
Re tel to represent total per-capita sales of large and small eggs in the San 
Francisco Bay area market: 


Qt = O42 Rig? and Qe t+L = 0.42 Rs, t+1" 


Equation (1) is unaffected by this change. Inserting these relationships into 
equations (2) and (3'), the following equations are derived: 


(2) P 2.639 + 1.050 Pa 7 27465 Rg tal’ 


St 


(3') Rt 2.248 - 0.031 Pry + 0.026 Po, ~ 0.00783 T,. 

It should also be emphasized that, during the period of analysis, Cali- 
fornia and presumably the San Francisco Bay area were continually receiving 
eggs from the Midwest. This fact accounts for the relationship between San 
Francisco and Chicago large egg prices. There has been in recent years, how- 
ever, a tendency for California egg production to increase more rapidly than 
California consumption. If this trend continued to the point where California 
is producing a surplus of large eggs that must find a market elsewhere, it is 
almost certain the differential will be reduced. 
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19. 
Appendix 
Data Preparation 


It was not possible to find estimates of per-capita personal income for 
the San Francisco Bay area. The variable selected as an indicator of changes 
in personal income was California per-capita income based on quarterly esti- 
mates of personal income and annual estimates of population prepared by the 
California Department of Finance. Monthly estimates of California population 
were obtained by linear interpolation between the annual estimates (see Appendix 
Tables A-2 and A-3). 

Annual population estimates for the five counties of the San Francisco Bay 
area were aggregated and linear interpolations calculated. These monthly esti- 
mates of population were then used to convert the sales data to per-capita 
sales. 

The Chicago prices were monthly averages. Prices in adjacent months were 
weighted by the number of days in common with each 28-day period, and a new 
series was computed. 

All of the data used in the regression analyses are listed in Appendix 
Table A-6. 


The Statistical Model 


The economic considerations discussed in the text suggested the following 
specification of a statistical model, a set of equations that simultaneously 
generate the interrelated endogenous economic variables, the price of large 
eggs, the price of small eggs, and the quantity of large eggs sold. Minor 
modifications were suggested by preliminary analysis of the data. The four 
exogenous variables are the price of large eggs in Chicago, the quantity of 
small eggs produced (and sold), consumer income, and time. 

The set of equations used are as follows: 


11 Poe * Fay Foe = et (1) 
Gor Fre + 800 Pot + 805% tar = Yat (2) 


Bs) Pre + B55 Pot + a5 Qt + B56 T, + a57 YX, = 3 (3) 
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tg 
ut 


local price of large eggs at time, t. 


td 
it 


local price of small eggs at time, t. 


local per-capita sales of large eggs at time, t. 


ef 


Pot = Chicago price of large eggs at time, t. 

Qg 1" local per-capita sales of small eggs at time, t+l. 
qT, = index of time. 

XY, = local per-capita income at time, t. 

Us = random variables, 1 =1, 2, and 3. 


In the system of equations, there are three endogenous variables, Pot? 

Pst, and Ot three exogenous variables, Poe? T, and X43 and one predeter- 
mined variable here treated as an exogenous variable, Qg tel" Notice that 
the set of equations form a recursive system. Only one endogenous variable, 
Pt? appears in the first equation. Each successive equation introduces one 
additional endogenous variable. 

For recursive systems of this kind, two rather simple computational pro- 
cedures are available depending upon the specification of the statistical 
properties of the three sets of random variables. If the three random vari- 
ables at time, t, are statistically independent, then each separate equation of 
the recursive system can be estimated using the least-squares procedure. If 
the three random variables at time, t, are not statistically independent, then 
the first equation can be estimated using least squares; and then the calcu- 
lated values of the endogenous variable in the first equation is used as an 
independent variable in the second equation and the least-squares procedure used 
once again. Calculated values of the first two endogenous variables are then 
inserted in the third equation, and the least-squares procedure is applied once 
more. 

Only the first procedure was completed--each equation was fitted separately 
by least squares. However, the second procedure was also followed for the first 
two equations. At least some intuitive support for separate least-squares fit- 
ting was obtained when it was noted that in both cases the correlation between 
residuals of the two fitted equations was not significantly different from 


zero. 
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APPENDIX TABLE A-1 


Egg Sales and Average Prices Paid by Retailers During 28-Day Periods 
By Size and Grade, San Francisco Bay Area 













2-day average price paid 
retailers by grade and siz 





G-day J-day sales of °eg9 
period by grade and size= 


ending Large AA Large A Medium A Small A Large AA 
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1952 












May 2h 45.5 34.5 
June 21 bh 1 32.1 
July 19 56.1 37.5 
August 16 61.3 uhh 
September 13 59.0 4o,4 
October 11 59.4 38.2 
November 8 60.7 39.4 
December 6 57.8 46.9 
1953 

January 3 66.5 63.9 54.5 
January 31 60.3 58.0 $1.7 
February 28 53.4 48,9 41.5 
March 28 57-1 54.7 4h 2 
April 25 59.8 57.4 49.7 
May 23 60.6 57.7 48.0 
June 20 59.6 55.6 43.3 
July 18 63.7 60.4 Lh 8 
August 15 70.1 63.7 4h 8 
September 12 73.9 66.2 42.6 
October 10 74.5 61.8 42.7 
November 7 71.9 60.7 48.4 
December 5 66.6 56.1 50.0 


(Continued on next page.) 
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Appendix Table A-1 continued. 


20-day J-day sales o S884 U-day average price paid by 
period by grade and size& retailers by grade and size?/ 





ending | _large AA | Large A | Medium A] Small aA | Large AA Large A 
STU CUR WES OTR ao RE Rs A a CES ae 7 SS: es 
cents per dozen 

oe 8 y 08: 6 6 8 
anuary 2 1.0 0. 0.082 0. 5.0 2.1 51. 
January 30 1.200 67303 0,065 §3°8 60.1 57.7 51.7 
February 27 1.300 0.321 0.050 58.1 56.5 54.0 46.9 
March 27 1.317 0.353 0.053 51.7 48,3 Wh .5 37.8 
April 2h 1.361 0.326 mel ne ee 36.9 
May 22 1.270 0.312 0.0 9.7 65 de 33. 
time 19 ah 0:356 0.063 Hoe 42 : ae 30:3 
J ‘i 0.912 0.418 0.0 Ls eS; 48, 0.6 
poe See O:8 1 0.310 0710 ga: ae 45.9 30:5 
September 11 : 0.266 0.159 61.2 56.6 43:0 27.6 
October 9 1.000 0.231 0.185 59.3 53.1 36.3 244 
November 6 1,115 0.220 0.137 51.2 48.9 34.1 25.6 
December } 1.181 0.183 0.091 52.8 50.3 38.8 32.0 

1959 
January 1 1L.49h 0.216 0.052 47.9 itg+9 42,1 36-0 
January 29 1.300 0.322 0.048 51.9 aT 46.9 10 
February 26 1.208 0.393 0.03 56.2 54.1 Paes 45.6 
March 1.31 0.305 0.03 52.5 50.4 ‘ 43.1 
April 23 1.467 0.296 0.053 49.4 46.8 4h 6 39.6 
May 21 1.396 0.256 0.037 49.6 46.6 hh oO 36.0 
June 18 1.198 0.293 0.035 51.9 45.1 4.0 36.0 
July 16 1.230 0.2bk 0.050 52.4 48.0 ips? 36.0 
August 13 1.089 0.273 0.054 55.6 50.5 .0 33.6 
September 10 1.053 0.226 0.075 61.5 57.0 49.1 33.9 
October 8 1.016 0.206 0.151 67.1 Shei p32 35.9 
November 5 1.187 0.211 0.099 24-2 56. We 36.6 
December 3 1.281 0.185 0.067 58.1 56.3 48.5 38.0 
December 31 1.417 0.248 0.045 64.8 63.3 61.7 52.0 
a/ Figures are rounded. 
b/ Simple average of daily prices. 
c/ Dashes indicate no data available. 
Sources; te 
Cols. 1-4; From PPCC and Brentwood records. no 


Cols. 5-8; From PPCC records. 
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APPENDIX TABLE A-2 


California Personal Income by Quarters, 1952-1955 


First 


Second 


Third 


Fourth 


Sources: 


Cols. 1-3: 


Col. 4: 


Cols. 5 and 6; 





California Department of Finance, Income Payments in Cali- 
fornia /1946-19547 (Sacramento: 1955). Processed. ‘Income 
payments include: (1) wages and salaries, (2) proprietor's 
income, (3) property income, and (4) other income. 


In order to obtain a continuous series, the 1954 figures 
were added for the data under column 3 and column 5; and 
the ratio of the two totals, 0.95722, was used to multiply 
the figures for 1955 (colum 6). 


California Department of Finance, California Personal Income 
(Sacramento: 1956), pp. 2-3. Processed. The original data 
was quarterly personal income in California at annual rates. 
In order to make this series comparable to the above, (1) 
wage and salary disbursements, (2) other labor income, (3) 
proprietor's income, and (4) property income were added and 
divided by 4 to convert into the corresponding quarterly 
rate. 
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APPENDIX TABLE A-=3 


California and San Francisco Bay Area 
Population, July 1, 1951-1956 


1951 1952 1954 | _1955 1956 
Bee SO a SE. FR SS Se a a ee 
California 11.058 11.743 12.168 12.595 13.035 | 13.600 


Counties 
Alameda. 758 -793 -808 842 -853 .862 
Contra Costa 318 342 357 2341 «343 +346 
Marin 092 096 101 .107 ‘ .121 
San Francisco 776 792 -796 -798 ; 783 
San Mateo 254 276 295 316 

San Francisco 





Bay area®, 2.198 | 2.299 2.357 2.404 


a/ Calculated by summing the five county figures. 
Sources; 
Cols. 1-4: California Department of Finance, Estimated Population of Cali- 
fornia's Areas and Counties, 1950-1955 (Sacramento: 1955), 
Table 6. Processed. 
Col. 5:3 Ibid., Table 5. 
Col. 6: California Department of Finance, Population of California's 


Areas and Counties in 1957 (Sacramento: 1957), Table 6. 


Processed. 


RSE ee ee ee ne eae se tT ance ane ee 


C-A KIGAT XICHSITA 


Sets Yai. opsisusty sec bas sictotiled 
AACLaLOOL ft ylnt .~noldalierot 








eee ca Gi ae #@ = ie a Seer 
ree Cn eg al “0 eee eae 


eee awe 




















A SES a ina } 
| COdEL | 2f0.8L age.si | 88L.sr | eey.tf | Se0-8F 3.  ekarothted | 
| | | aattood | 
| SBBe oj. Bebe See 608. Beta hk Gere | stoma | 
avs, | cae. : ile, | Fees | Sie. | BLE. | steodietdnod |. 
aes oN ass 2 | SOE ure oes | 300. | Seo. | aise | 
| c&y | ess Sey. ey. | Sey. ayy. ooetsnext mse | 
Bee. | TE. ! ALE. {| <es. | aysi | #25, | oagel tae 
| | : { | ‘ re osafotsry naz 
E ees fHS |}. HOM,S: te FRE.S es.S | 8EE.S se%s Yad | 
t ESTE EAR AOS OE ONO OMY NE Peder edo PRES eS SS 
Compt ytivoo evit edd grim yd betelvols) \s 
reso two0dE 


~tis? ‘to sotteligot lain Ls & ,SonadkY to suomPuaqed eraxyotifed  :4-I ,sied 
“te Cel serena Ba) ee eeel~oees 2483 Sitowod . Dregs (S SAOLA 2 ‘atgtot 
.bsagasoond .0 gidat 


<c ald sy ¢-Didt re 3 L069 
e'starotilsd to soktslugot .sotentl to taeadtaqed alerotiiad 70 £69 
“0 Sider ,(jeel :odmemerss®) Teel at asteavod Boe ssota 
-paeassoy 





APPENDIX TABLE A-4. 


Shell Eggs, Average Wholesale Prices of Large Extras 
at Chicago, by Months, 1952-1955 


ee SRO UO Sees aE RES 


September 
October 
November 
December 


a/ Dashes indicate no data available. 
Sources: 


Col. 1: U. S. Production and Marketing Administration, 
Dairy and Poultry Market Statistics, 1952 (Wash- 


ington, D. C.: 1953), Table 87. 


Cols. 2-4: U. S. Agricultural Marketing Service, Dairy and 
Poultry Market Statistics (Washington, D. C.: 
annual issues). 


The prices used are those listed for large extras 
(minimum 60-per cent A quality) and are averages 
of prices for white, brown, and mixed color eggs. 
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APPENDIX TABLE A-5 


Weighted Average Prices and Aggregate Quantities of 
Large" and "Small" Eggs Sold, by 28-Day Periods 
San Francisco Bay Area 


ae 
period a, b c 
ending Be pe a,c/ | a, 

| _____cents per dozen =| _———s—«Cmiliion dozens | | 


1952 

May 24 
June 21 
July 19 
August 16 
September 13 
October 11 
November 8 
December 6 


1953 
January 3 
January 31 
February 28 
March 28 
April 25 
May 23 
June 20 
July 18 
August 15 
September 12 
October 10 
November 7 
December 5 
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NOW FWOFFRE FO 


63 
ST 
48 
53 
56 
56 
54 
5T 
57 
ot 
56 


1954 
January 2 
January 30 
February 27 
March 27 
April 24 
May 22 
June 19 
July 17 
August 14 
September 11 
October 9 
November 6 
December 4 
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(Continued on next page.) 
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Appendix Table A-5 continued. 


ato MAA 


October 8 
November 5 
December 3 
December 31 


. 


41.5 
46.3 
51.2 
48,2 
4h 0 
43.3 
43.3 
42,2 
4h.7 
47.4 
50.4 
45.6 
47.2 
60.8 


SUBASEYS 





a/ The weighted average price of large eggs was obtained from the data listed 
in Appendix Table A-l by using the sales of Large AA and Large A eggs as 
weights applied to the corresponding prices. 


b/ The weighted average price of small eggs was obtained from the data listed 
in Appendix Table A-l by using the sales of Medium A and Small A as weights 
applied to the corresponding prices. 


c/ Aggregate sales of Large AA and Large A eggs. Based on data in Appendix 
Table A-l. 


d/ Aggregate sales of Medium A and Small A eggs. Based on data in Appendix 
Table A-l. 


e/ Dashes indicate no data available. 
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APPENDIX TABLE A-6 


Data Used in Regression Analyses 


Scday | 
= rd ea? | 


dozens of eggs dollars cents 
cents per dozen per capita per capita per dozen 













1952 
May 24 1 50.8 kh 1 200 36.4 
| June 21 2 51.5 41.8 «22h 39.3 
July 19 3 62.1 51.7 239 48 4. 
August 16 “ 69.0 56.6 -333 55.3 
September 13 5 72.0 55.2 371 56.9 
October 11 6 73.9 53.4 +379 59.0 
November 8 7 73.7 54.5 «357 61.4 
December 6 8 69.8 56.2 -265 54.5 
1953 
January 3 9 68.3 63.0 +223 48.6 
January 31 10 62.7 57.4 2194 45.4 
February 28 11 54.9 48.1 184 kh 3 
March 28 12 58.7 53.4 213 49.5 
April 25 13 61.3 56.4 182 49.7 
May 23 14 62.0 56.9 187 48.8 
June 20 15 61.8 54.3 235 50.4 
July 18 16 67.5 57.4 297 52.9 
August 15 17 73.6 57-9 ~ 306 56.7 
September 12 18 77.0 57.0 431 60.7 
October 10 --e/ ~~ -- ~ 
November 7 se on -- 
December 5 oe = -- 


(Continued on next page.) 


fo 
Oo 








oe 
2D 








UOUBISS FBSSASSERE: : 


1 eG oot Rev bop 


Oseire OF Sze ee oe 2 a... 


oot He 
it 
ee es ene a eT sD 


Tees feed qo PekLeceyon YyusyAace 


| 
| 
J 
be 
oof 
ae 
- 
ay 
a 
uJ 
“iF 
Rae 
ee, 
a) 
A 
“ 
7a 
x 
ll, 
73 
« 
oo 
‘s 
Cs 
at 
? 





Appendix Table A-6 continued. 


period a, d, P 
ending ie Ry wa! ¥ c 
ae of eggs dollars cents 
cents per eer a per capita per capita per dozen 





1954 

January 2 22 69.4 60.6 
January 30 23 63.0 56.9 
February 27 oh 57.8 53.1 
March 27 25 51.0 43.6 
April 2h 26 48.7 42,1 
May 22 27 48.9 40.6 
June 19 28 50.7 39.0 
July 17 29 58.8 45.7 
August 14 30 60.6 43.2 
September 11 31 60.2 39.4 
October 9 32 58.1 33.8 
November 33 50.8 37.6 
December 4 34 52.5 38.0 
1955 

January 1 35 47.6 41.5 
January 29 36 51.2 46.3 
February 26 37 55.7 51.2 
March 26 38 52.1 48,2 
April 23 39 49.0 4h 0 
May 21 ho 49.2 43,3 
June 18 ha 50.6 43.3 
July 16 he 51.¢ 42.2 
August 13 43 54.6 kh 7 
September 10 hh 60.7 47.4 
October 8 ks 66.2 50.4 
November 5 46 58.8 45.6 
December 3 L7 57.9 47,2 
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Continued on next page. 
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Appendix Table A-6 continued. 

a/ Time, measured in 28-day periods. 

b/ See Appendix Table A-5. 

e/ Monthly estimates of San Francisco Bay area population were obtained by linear interpolation between the 
estimates given in Appendix Table A-3. Egg sales from Appendix Table A-5 were divided by corresponding 
population estimates to obtain estimates of per-capita sales. 

a/ California personal income by quarters in Appendix Table A-2 was divided by 3 to obtain a rough measure of 
monthly income. This was further divided by the corresponding estimate of California population obtained 
by linear interpolation with the estimates from Appendix Table A-3. 


e/ Dashes indicate no data available. 
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APPENDIX TABLE A~-7 


Summary of Regression Equations 


Independent vane 


Regression | Dependent} Constant correlation 


coefficient 





a/ Pit = local price of large eggs at time, t. 


local price of small eggs at time, t. 


= local per-capita sales of large eggs at time, t. 


te 


‘J 
u 


Chicago price of large eggs at time, t. 
Qg AFT Ty local per-capita sales of small eggs at time, t+l. 
7 


Y, = local per-capita income at time, t. 


Ty 


b/ Figures in parentheses below the regression coefficients are associated observed values of the t random variable. 


= index of time, T, = 1 for the 28-day period ending on May 24, 1952. 
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APPENDIX TABLE A-8 


Ratios of Prices of Large A, Medium A, and 
Small A Eggs to Large AA Egg Prices 
San Francisco Bay Area, 1952-1955 


period 
ending 


1952 

May 2h 

June 21 
July 19 
August 16 
September 13 
October 11 
November 8 
December 6 


1953 
January 3 
January 31 
February 28 
March 28 
April 25 
May 23 

June 20 
July 18 
August 15 
September 12 
October 10 
November 7 
December 5 


1954 
January 2 
January 30 
February 27 
March 27 
April 24 
May 22 

June 19 
July 17 
August 14 
September 11 
October 9 
November 6 
December 4 


MA SAL 
PLAA PAA 
880 .667 
B45 582 
887 ae 
874 H 634 
805 -578 
789 507 
816 532 
823 671 
925 789 
915 .813 
.883 ~ 749 
923 .802 
929 803 
887 691 
.868 647 
845 594 
841 541 
761 526 
794 633 
817 728 
875 730 
904 810 
929 .807 
872 e731 
880 752 
841 .630 
719 576 
78h 496 
730 482 
+703 51 
614 42 
.667 -501 
743 613 


(Continued on next page.) 
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Appendix Table A-8 continued. 


20-day r 

period a 

ending LAA 
1955 
January 1 958 
January 29 .938 
February 26 -963 
March 26 -960 
April 23 947 
May 21 947 
June 18 .869 
July 16 -923 
August 13 .908 
September 10 927 
October 8 920 
November 5 959 
December 3 -969 
December 31 OTT 


Source: See Appendix Table A-l. 
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APPENDIX TABLE A-9 


Ratios of the Sales of Large A, Medium A, 
and Small A Eggs to Large AA Sales 
San Francisco Bay Area, 1952-1955 


Oaday i 
ending ea QraA SraA 

1952 

May 24 -430 -292 0435 
June 21 -378 -313 0735 
July 19 384 .359 .1016 
August 16 402 Fi 3) 1455 
September 13 329 -612 .1840 
October 11 326 -638 .2515 
November 8 308 2585 -2399 
December 6 2350 595 -0957 
1953 

January 3 -408 463 .0473 
January 31 396 335 .0420 
February 28 359 -299 .0368 
March 28 2334 284 .0392 
April 25 378 329 -0466 
May 23 380 . 326 .0303 
June 20 -376 319 -0375 
July 18 -533 he - 1043 
August 15 oe 526 22332 
September 12 2545 527 3339 
October 10 oh .890 23325 
November 7 2349 722 -1614 
December 5 -304 514 .0868 
1954 

January 2 0357 0455 -0781 
January 30 328 383 20545 
February 27 -2k7 1253 -0388 
March 27 268 -270 -0400 
April 24 -20 273 .0569 
May 22 ~2h6 -301 -0617 
June 19 303 352 -0535 
July 17 459 -467 082k 
August 14 320 526 -1067 
September 11 -270 534 .1618 
October 9 2231 -673 - 1846 
November 6 .197 -589 .1238 


December 4 





(Continued on next page.) 
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Appendix Table A-9 continued. 


September 10 
October 8 
November 5 
December 3 
December 31 





Source: See Appendix Table A-l. 
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